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To (all I hon it may concern: 
Be it known that I, CHARLES EDWARD 

NGIIs, a subject of the ising of England, 
residing at Grantchester, nr. Cambridge, 
England, have invented certain new and 
useful Improvements in Jointing Devices 
for the Members of Military Bridges and 
the like, of which the following is a specifi 
cation. 
This invention is for improvements in or 

relating to jointing devices for the members 
of military bridges and the like, and has 
for its object to provide means whereby the 
members of a bridge or other braced struc 
ture can be readily erected or taken to pieces 
for erection in another position if desired, 
or permanently erected. 
A primary object of the present invention 

is to provide means whereby all the mem 
bers of the structure can be quickly and ac 
curately brought into proper alinement dur 
ing erection. 

According to the present invention a 
joint-block or box for connecting a tie-rod 

5 or strut to another part comprises two parts 
on which are engaging coaxial coned Sur 
faces, one of these surfaces carried by each 
of the parts to be joined, arranged with the 
coine axes in the line of pull or thrust and 
a pin-and-slot “reverse engagement” be 
tween the two parts, so constructed that the 
pin is held with its longitudinal axis inter 
secting the cone axis. Preferably the pin is 
a loose fit in the openings or slots which 
receive it, and the engagement of the coned 
surfaces operates to take up the looseness 
of the pin and aline the connected members 
as well as lock them together. A joint 
block may be arranged to provide for two 
or more joints, all the joints being SO ar 
ranged that their cone axes intersect at a 
point common to them all, so that the mem. 
bers when tightened up are rigidly fixed 
in predetermined directions. 
; Other features of the invention relate to 
details hereinafter fully described and illus 
trated with reference to the accompanying 
drawings, in which 

Figure 1 is a diagrammatic perspective 
yiew of a bridge to which the joint consti 
tuting the present invention is applicable: 

Fig. 2 is an elevation of a joint-block used 
to connect the sections of the bottom lon 
gitidinal members of the structure shown in Fig. 1; 

Specification of Letters Patent. RPateated Juliae 26, 1912. 
Divided and this application filed October 7. 

Serial No. 126,119, 

Fig. 3 is a side elevation, partly in section, of Fig. 2; 
Fig. 4 is a side elevation of the joint 

block used for connecting the sections of 
the top longitudinal member shown in Fig. 1: 

Fig. 5 is an underside view of the joint 
block shown in Fig. 4; 

Fig. 6 is a view, partly in section, show 
ing one method of connecting a frame-mem 
ber to a joint-block. This part is shown in 
place in chain-lines in Fig. 2; 

fig. 7 is a plan partly in Section showing 
the construction of the cross-struts and their 
inlethod of connection to the joint-blocks, 
and 

Fig. S shows the construction of an end of 
a CrOSS-Strut. 
The invention has been illustrated and 

will now be described as applied to the coin 
struction of a light military foot-bridge for 
infantry, constituting the subject-matter of 
a previous patent in my name No. 1181013, 
filed 9th November 1915. 
The general construction of the bridge is 

illustrated in Fig. 1. The lower booms of 
the bridge are built up in Sections A A' of 
weldless steel tube, any sufficient number of 
these being joined in series to provide the 
required length of structure. The upper 
boom is similarly built up of sections of 
Weldless steel tube B. 
The connection between the upper and 

lower booms is made by tubes C, C, C, C8 
which are arranged as shown in the form 
of a rectangular pyramid of which the two 
tubes A. A." form opposite sides of the base. 
The ends of these two base-members are con 
nected by transverse struts D, D. 
The joint, between the bottom ends of the 

members of a bay, and also their joint with 
the adjacent members of the bay are effected 
by means of joint-blocks, and jointing con 
nections on the ends of the tubes. These 
latter are illustrated in Fig. 6. 

In the end of each tubular member there 
is inserted a cylindrical plug G in which two 
encircling grooves G. G. have been formed. 
The projecting part of the plug is formed 
with a collar G which butts against the end 
of the tube and with a screw-threaded part 
G4 upon which there is provided a nut G'. 
Beyond the threaded portion the end of the 
plug is flattened as at G' to form a tongue 
and this is pierced frisin one flat face to the 
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other by a hole G" whose axis intersects the 
longitudinal axis of the tubular member F. 
The plug is secured in place by forcing, for 
example rolling, the metal of the tube Wall 
into the grooves G. G* on the plug. The weight of the plug is conveniently reduced 
by boring it to a convenient depth from the 
end which is subsequently inserted in the 
tube F. 
The nut G has formed on the face of it 

toward the tongue G a conical recess G, 
the purpose of which will be hereinafter de 
scribed. 
The joint-block is illustrated in Figs. 2 

and 3 and in this particular instance it is 
in the form of a box-casting having four 
tubular sockets. 
Two of these H, H, are in line with one 

another to receive the adjacent lower boom 
members A', and above these are two other 
sockets H* H inclined to one another V 
fashion to receive the diagonal or web mem 
bel's C or C°, one of these diagonals be 
longing to One section or bay of the bridge 
and the other to the next adjacent bay. 
Only one of the sockets need be described 

in detail as the others are similar. The 
outer end of the socket H* is coned as at J 
to fit the coned recess G8 in the nut G above 
described and the interior of the socket is 
shaped to receive the tongue G. The socket 
is made somewhat larger than the tongue so 
that the latter can be easily inserted, being 
Subsequently centered by the engagement of 
the coned surfaces. It will be appreciated 
that the surface J may be made cylindrical 
instead of conical, and that it would still 
automatically center itself in the coned re 
cess Gs in the nut. Some distance from the 
outer end of the socket, it is traversed by a 
sector-shaped slot or opening J which has 
its V toward the open end of the socket and 
on the center line of the coned part J. In 
stead of using sector-shaped holes they may 
be made approximately lectangular as at 
J', being arranged with a diagonal on the 
axis of the corresponding coned portion of a 
socket. In any case the four holes for the 
four sockets are so placed as to surround a 
central point at which the axes of the four 
Sockets intersect. 

It is important in the manufacture of the 
joint-block that the V-shaped holes trav 
ersing the sockets should be exactly in line 
with the axis of the cone for the correspond. 
ing socket. The tube is engaged with the 
socket as shown in dotted lines in Fig. 2 by 
inserting the tongue G into the socket until 
the hole G" registers with the hole Ji when 
a pin can be inserted therethrough: this pin 
for ease in erection is made a loose fit both 
in the opening J and in the hole G7, this 
looseness being somewhat exaggerated for 
clearness in Fig. 2. The nut G is then 
screwed down until its coned portion G8 en 
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gages with the coned portion J on the 
socket. 
of the pin in the opening J and in the hole 
G. and it also serves to hold the tube end 
so that its direction as well as its position 
is rigidly fixed. 
On the side of the sockets H, H which re 

ceive the horizontal or boom members A", 
there is cast a double flange K which is pro 
vided with two holes K which constitute a 
fastening for the diagonal or SWay bracing 
(hereinafter described) of the four bottom 
members of the pyramid. These joint 
blocks are further provided with flanges L, 
L' by which they are secured to the trans 
verse struts or floor-carrying members of the 
bridge. Each of these struts carries one of 
the blocks at each end and the various tube 
members are connected to it in erecting the 
bridge. 
The joint-block to be used in connection 

with the tubes B (Fig. 1) which constitute 
the upper longitudinal member of the struc 
ture are illustrated in Figs. 4 and 5. This 
joint-block comprises two tubular sockets Mi 
which are coned on the outside at M and 
provided with a V-shaped hole M similar 
to the sockets already described with ref 
erence to Fig. 2. On the underside of the 
block are cast four pairs of flanges N which 
are bored through at N. The tubes C. C. 

This action takes up the slackness . 
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are provided at their upper ends with 
tongues similar to those illustrated in Fig. 
6, but without the screw-threaded portion 
and comed nut, and these tongues are re 
ceived between the two flanges and secured 
by a pin passed through the flanges and the 
tongue. 
Where pins are used for making joints in 

the various sockets, the pins are preferably 
secured to the casting by means of chains. 
In the example illustrated in Fig. 2 a small 
web H4 is provided at the middle to which 
the chains for the four pins required may 
be secured. 
The transverse struts hereinbefore re 

ferred to are illustrated in Figs. 7 and 8. 
They consist preferably of wooden beams 
reinforced by steel side plates screwed or 
bolted to the wooden part of the member. 

Fig. 8 shows the construction of the end 
of the struts D, D1 according to which the 
steel plates P, P extend beyond the wooden 
portion P and are provided with openings 
to receive the sockets H. H. Fig. 2. Further 
holes P are provided in these bridging por 
tions of the plate to permit the flanges L, 
L to be secured to the strut by bolts. Thus 
each joint block is permanently mounted 
between the jaws thus provided by the pro 
jecting plates P P9, as shown in Fig. 7. 

It will be seen that these ioints are so 
constructed that they are able to resist, both 
compression and tension strains, so that a 
bridge such as that shown in Fig. 1, in 
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which the elements are connected with the 
joints described, can be equally well inverted 
and the roadway provided on the underside 
of the ties D, FD instead of on the upper 

5 side as viewed in Fig. 1. 
Instead of securing the tubes to the plugs 

G by pressing them into the grooves G. G. 
the said grooves may be dispensed with and 
the tubes can be shrunk on to the plugs and 

10 further secured by Welding, for example 
by an oxy-acetylene flame. 

It will be understood that the joint-blocks 
described are not confined to the one form 
of bridge shown in Fig. 1, their description 

15 with reference to that particular construc 
tion being only by Way of example. Ob 
viously the joint-blocks may be made to 
provide for joints at various angles ac 
cording to the structure to which they are 

20 to be applied, the principle, however, al 
ways being the same, namely, that of pro 
viding the coöperating coned Surfaces, one 
on the joint-block and the other on the mem 
ber to be connected to the block and lock 

25 ing the parts together by a pin-and-slot 
“reverse engagement’so that all the parts can 
be drawn tightly together and into proper 
alinement by the mere tightening up of the 
parts. 
The term “reverse engagement’ used in 

this specification and the appended claims 
is employed to indicate an engagement of 
such a character as will retain the parts en 
gaged against the application of a force in 

35 the reverse direction to that which tends to 
press together the two coned surfaces al 
ready mentioned, thus the nut G presses 
the coned surfaces G and J together when 
resisted by the reverse pull of the pin in 

40 serted in the holes G7 and J. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. In a joint-box for connecting a struc 

ture member to another part the combina 
45 tion with the joint-box of a structure mem 

ber which enters the box, the box and struc 
ture member having mutually engaging 
coned surfaces one on each of these parts, 
the said surfaces being coaxial with the di 

50 rection of the stress in the structure mem 
ber, and a pin-and-slot connection between 
the box and the said structure member ar 
ranged with the longitudinal axis of the pin 
intersecting the cone axis and holding the 

55 box and member together against forces 
tending to separate the coned surfaces, sub 
stantially as and for the purpose described. 

2. In a joint-box for connecting struc 
ture members the combination of a joint 

60 box into which the structure members can 
enter, each structure member having a coned 
surface which engages a corresponding 
coned surface on the box the coöperating 
coned surfaces being coaxial with the direc 

65 tion of the stress in the structure member, 

30 

and a pin-and-slot connection between the 
box and each structure member arranged 
with the longitudinal axis of the pin inter 
secting the cone axis of the structure mem 
be to which the pin is alloted and holding 
the box and member together against forces 
tending to separate the coned surfaces, sub 
stantially as and for the purposes de 
scribed. 

3. In a joint-box for connecting structure 
members the combination of a joint-box into 
which the structure members can enter, each 
structure member having a coned surface 
which engages a corresponding coned Star 
face on the box the coöperating coned sur 
faces being coaxial with the direction of 
the stress in the structure member, one of 
these coned surfaces being formed as a nut 
which can be screwed tight home against 
the other coned surface, and a pin-and-slot 
connection between the box and each struc 
ture member arranged with the longitudinal 
axis of the pin intersecting the cone axis 
of the structure member to which the pin is 
allotted and holding the box and member 
together against forces tending to separate 
the coned surfaces, substantially as and for 
the purposes described. 

4. In a joint-box for connecting a struc 
ture member to another part the combina 
tion with the joint-box of a structure mem 
ber which enters the box, the box and struc 
ture member having mutually engaging 
coned surfaces one on each of these parts, 
the said surfaces being coaxial with the di 
rection of the stress in the structure member, 
and a pin-and-slot connection between the 
box and the said structure member arranged 
with the longitudinal axis of the pin inter 
secting the cone axis and holding the box 
and member together against forces tending 
to separate the coned surfaces, the pin of 
each pin-and-slot connection being a loose 
fit in the openings provided for it and the 
engagement of the coned surfaces is such as 
to take up the looseness of the pin and aline 
the structure member relatively to the joint 
box as well as lock it thereto, substantially 
as and for the purpose described. 

5. In a joint-box for connecting structure 
members the combination of a joint-box into 
which the structure members can enter, each 
structure member having a coned surface 
which engages a corresponding coned sur 
face on the box the coöperating coned sur 
faces being coaxial with the direction of the 
stress in the structure member. the axes of 
the various coöperating coned surfaces being 
so arranged that they intersect at a point 
common to them all, and a pin-and-slot con 
nection between the box and each structure 
member arranged with the longitudinal axis 
of the pin intersecting the cone axis of the 
structure member to which the pin is allotted 
and holding the box and member together 
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against forces tending to separate the colled 
surfaces, substantially as and for the pur 
poses described. 

6. In a joint-box for connecting structure 
member's the combination of, a structure 
member having at one end a pair of parallel 
projecting tongues (IP P) provided with 
key-hole slots, a joint-box having trunnion 
like shouldered portions channeled at the 
sides so that they can be entered in the round 
portions of the key-hole slots and then 
Imoved along to the straight portions of the 
same where the flattened sides will hold the 
joint against Swinging movement, means for 
retaining the joint in this position in the 
key-hole slots, the joint-box being so con 
structed that the structure members to be 
connected together can enter it, each struc 
ture member having a coned surface which 
engages a corresponding coned surface on 
the box the coöperating coned surfaces being 
coaxial with the direction of the stress in 
the structure member, and a pin-and-slot 
connection between the box and each struc 
ture member arranged with the longitudinal 
axis of the pin intersecting the cone axis 
of the structure member to which the pin 
is allotted and holding the box and member 
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together against forces tending to separate 
the coined surfaces, substantially as and for 
the purposes described. 

7. In a joint-box for connecting structure 
members the combination of a joint-box hav 
ing two sockets axially alined one with the 
other to receive the ends of axially alined 
structure members and two sockets situated 
between these, whose axes are inclined away 
One from the other, which sockets also re 
ceive the ends of structure members, each 
structure member having a coned surface 
which engages a corresponding coned sur 
face on the end of its receiving socket, each 
pair of coöperating coned surfaces being co 
axial with the direction of stress in the 
structure member to which the pair is allot 
ted, and a pin-and-slot connection between 
the box and each structure member arranged 
With the longitudinal axis of the pin inter 
secting the cone axis of the structure mem 
be to which the pin is allotted and holding 
the box and member together against forces 
tending to separate the coned surfaces, sub 
stantially as and for the purposes described. 
In testimony whereof I have signed my 

name to this specification. 
CHARLES EDWARD INGLIS, 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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